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DETAILED ACTION 
Response to Amendment 

1 . The action is responsive to the Amendment filed on 18 November 2005. Claims 
1-22 are pending. Claims 3 and 5 were amended. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which fonns the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wang et al. ("Physical model-based non-rigid registration incorporating statistical shape 
infonnation") and further in view of Ishida et al. (US Patent 6,067.373). 

With respect to claim 1 , Wang et al. teaches a method of point matching 
measured points to template points (pg 7, col 1 , In 3-7; Fig. 1 ; pg 8, col 2, In 4-5; pg 9, 
col 1, In 4-7; pg 10, col 1, In 8-10; pg 12, col 1, In 40-42); said method comprising: 

acquiring measured data representing a set of measured point locations (Fig. 1 : 
a, d [bottom]; pg 7, col 1, In 3-7; Fig. 2: b, f; Fig. 3: f; Fig. 6; pg 16. col 1, In 7-10; pg 15, 
col 1, In 6-8); 

comparing said set of measured point locations to template data (pg 7, col 1 . In 
3-7; pg 9. col 2, In 11-12; Fig. 1-4. 6. 9. 11, 12) representing a set of template point 
locations (pg 7. col 1, In 3-7; Fig. 1: a, d [top]; Fig. 2: a, e; pg 12, col 1. In 23-26); 
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determining force field vectors (pg 7. abstract. In 5-7; Fig. 2: d, h; Fig. 3: d, h) 
operative to perturb said measured point locations into alignment with said template 
point locations (Fig. 1-4); and 

responsive to said defining, matching measured point locations to template point 
locations (Fig 2: g; Fig. 3: g). 

Wang et al. does not perturb the measured points (study image) to match the 
template points (atlas image), but rather moves the atlas Image to align with the study 
image. Ishida et al. shifts the second image (measured) to align with the first image 
(template) (Ishida et al.: Fig. 4E-1: 4040; col 2, In 33-37; col 3, In 32-35; col 10, In 50- 
67) as is described in the immediate application. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to modify the teachings of Wang et al. 
to alter the measured image as done by Ishida et al. because Ishida et al. discloses 
methods of altering the first image alone, the second image alone, and both images at 
the same time. Thus Ishida discloses all combinations including that of altering, or 
perturbing, the measured data to correspond with the template data. 

With respect to claim 1 1 , Wang et al. in view of Ishida et al. discloses a computer 
readable medium encoded with data and instructions (Ishida et al.: col 19, In 20-21) for 
point matching measured points to expected points (Wang et al.: pg 7, col 1, In 3-7; Fig. 
1; pg 8, col 2, In 4-5; pg 9, col 1, In 4-7; pg 10. col 1, In 8-10; pg 12, col 1, In 40-42); said 
data and said instructions causing an apparatus executing said instructions to: 
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acquire measured data representing a set of measured point locations (Wang et 
al.: Fig. 1: a, d [bottom]; pg 7, col 1, In 3-7; Fig. 2: b, f; Fig. 3:f; Fig. 6; pg 16, col 1, In 7- 
10; pg15, coll. In 6-8); 

compare said set of measured point locations (Wang et al.: pg 7, col 1, In 3-7; pg 
9, col 2, In 11-12; Fig. 1-4, 6, 9, 11, 12) to reference data representing a set of expected 
point locations (Wang et al.: pg 7, col 1, In 3-7; Fig. 1: a, d [top]; Fig. 2: a, e; pg 12, col 
1,ln 23-26); 

define force field vectors and moment arms (Wang et al.: pg 7, abstract. In 5-7; 
Fig. 2: d, h; Fig. 3: d, h) operative to perturb said measured point locations into 
alignment with said expected point locations (Fig. 1-4); and 
selectively repeat (Wang et al. (convergence): pg 14, section 5, paragraph 1): 

Wang et al. does not perturb the measured points (study image) to match the 
template points (atlas image), but rather moves the atlas image to align with the study 
image. Ishida et al. shifts the second image (measured) to align with the first image 
(template) (Ishida et al.: Fig. 4E-1: 4040j col 2, In 33-37; col 3. In 32-35; col 10, In 50- 
67) as is described in the immediate application. 

Ishida et al. further teaches comparing, to said reference data, said measured 
point locations perturbed by said force field vectors and said moment amis (Ishida et al.: 
Fig. 4A,B, Fig. 4E-1,2) and redefining said force field vectors and said moment arms 
responsive to said comparing (Ishida et al.: Fig. 4B,D); until predetermined convergence 
criteria have been satisfied (Ishida et al.: col 10, In 1 1-14). It would have been obvious 
to one of ordinary skill in the art at the time of the invention to modify the teachings of 
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Wang et al. to alter the measured image as done by Ishida et al. because Ishida et al. 
discloses methods of altering the first image alone, the second image alone, and both 
images at the same time. Thus Ishida discloses all combinations Including that of 
altering, or perturbing, the measured data to correspond with the template data. 

With respect to claims 4 and 14, Wang et al. teaches utilizing a one-to-one point 
matching algorithm (pg 8, col 2, In 4-5; pg 9, col 1, In 20-21). 

With respect to claims 6 and 16, as noted above Wang et al. and Ishida et al. 
teach parent claims 1 and 1 1 . Ishida et al. further teaches creating said force field 
vectors to act over a prescribed range (col 10, In 56-64). It would have been obvious to 
one of ordinary skill in the art at the time of the invention to modify the teachings of 
Wang et al. to include the range of Ishida et al. because each range denotes a search 
area where the image is to be analyzed. 

With respect to claim 9, Wang et al. further teaches selectively (In Wang et al. 
"selectively" could be interpreted to mean only calculating at sparse boundary points) 
repeating said comparing, said defining, and said matching (Wang et al. (convergence): 
pg 14, section 5, paragraph 1). 

4. Claims 2 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wang et al. ("Physical model-based non-rigid registration incorporating statistical shape 
information"), in view of Ishida et al. (US Patent 6,067,373), and further in view of Bove 
Jr. et al. (US Patent 5,946,425). As noted above Wang et al. and Ishida et al. disclose 
all the conditions of parent claims 1 and 11. They do not teach matching comprising 
utilizing a many-on-many point matching algorithm. Bove Jr. et al. teaches a method of 
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comparing images based on vector mapping small regions of pixels, or blocks of pixels 
(col 5, In 18,33-36,43-57). It would have been obvious to one of ordinary skill in the art 
at the time of the invention to modify the teachings of Wang et al. and Ishida et al. to 
include the many-on-many point matching algorithm of Bove Jr. et al. because by not 
operating at a pixel-to-pixel level the overall image is not compromised by spurious 
missing data (Bove Jr. et al.; col 2, In 24-27) 

5. Claims 3 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wang et al. ("Physical model-based non-rigid registration incorporating statistical shape 
information"), in view of Ishida et al. (US Patent 6,067,373), in view of Bove Jr. et al. 
(US Patent 5,946,425), and further in view of Strom (US Patent 6,414,477). As noted 
above Wang et al., Ishida et al., and Bove Jr. et al. teach parent claims 2 and 12. Wang 
et al. also teaches determining the rotation between said measured point locations and 
template point locations (Wang et al.: pg 1 1 , col 1 , In 2). These references do not 
explicitly teach detennining offsets and position errors between said measured point 
locations and said template point locations. Strom teaches finding offset values and 
error values between the probe card (template) and scrub marks (measured) (col 6, In 
47-52). It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the teachings of Wang et al., Ishida et al., and Bove Jr. et al. to 
include the offsets and position errors of Strom because the of^ets and position errors 
determine the force field vectors involved in the primary reference. 

6. Claims 5, 15, 18, 19, 20, and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wang et al. ("Physical model-based non-rigid registration 
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incorporating statistical shape infomiation"), in view of Ishida et al. (US Patent 
6.067.373). and further in view of Strom (US Patent 6,414.477). 

With respect to claim 18, Wang et al. and Ishida et al. teach all the elements that 
claim 11 and claim 18 have in common. They do not teach the invention in the realm of 
a probe card analyzer system. Strom teaches a method of measuring probe locations 
in a probe card analyzer system (Strom: col 1, In 6-9; col 7, In 43-50). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to modify the 
teachings of Wang et al. and Ishida et al. to bring the invention into the realm of probe 
card analyzers because It is necessary to minimize error values related to the data sets 
provided by probe machine combination tolerances in the same manner as described 
by Wang et al. for medical data. 

With respect to claim 19, Wang et al., Ishida et al. and Strom teach all the 
elements of parent claim 18. Strom further teaches utilizing an imaging apparatus (col 
5. In 20-21). It would have been obvious to one of ordinary skill in the art at the time of 
the Invention to modify the teachings of Wang et al. and Ishida et al. to bring the 
invention into the realm of probe card analyzers because it is necessary to minimize 
error values related to the data sets provided by probe machine combination tolerances 
and the imaging apparatus is vital to gaining the original image for evaluation. 

With respect to claims 5, 15, and 20, as noted above Wang et al. and Ishida et al. 
teach parent claims 4, 14 and 18. Wang et al. also teaches detemnining the rotation 
between said measured point locations and template point locations (Wang et al.: pg 
1 1 , col 1 , In 2). These references do not explicitly teach determining offsets and 
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position errors between said measured point locations and said template point 
locations. Strom teaches finding offset values and error values between the probe card 
(template) and scrub marks (measured) (col 6, In 47-52). It would have been obvious to 
one of ordinary skill in the art at the time of the invention to modify the teachings of 
Wang et al. and Ishida et al. to include the of^ets and position errors of Strom because 
the offsets and position errors determine the force field vectors involved in the primary 
reference. 

With respect to claim 21, as noted above Wang et al., Ishida et al., and Strom 
teach parent claim 18. Ishida et al. further teaches creating said force field vectors to 
act over a prescribed range (col 10, In 56-64). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to modify the teachings of Wang et al. 
and Ishida et al. to bring the invention into the realm of probe card analyzers because it 
is necessary to minimize error values related to the data sets provided by probe 
machine combination tolerances. 

Allowable Subject Matter 

7. Claims 7, 8, 10, 17, and 22 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent fomi including all of the 
limitations of the base claim and any intervening claims. 
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Response to Arguments 
8. Applicant's arguments filed 1 8 November 2005 have been fully considered but 
they are not persuasive. 

Applicant argues that the Application uses a method of rigid point matching of 
measured positions to template positions; however, this language is not found in any 
claim. 

Applicant further argues that Wang et al. does not teach the set of measured 
point locations; however, Applicant's arguments are not well taken. Wang et al. teaches 
that there are "point sets" of boundaries which would fulfill the claim language of a set of 
measured point locations (Wang et al.: page 10, column 1, lines 6-10). The Examiner 
understands a set of measured points as claimed to be equivalent to the grid of pixels in 
Wang (Wang: page 9, section 2). 

Applicant further argues that Wang et al. does not teach force field vectors to 
perturb measured point locations into alignment with said template point locations; 
however. Applicant's arguments are not well taken. As shown in the first Office Action, 
Wang et al. has force field vectors as shown in Figures 2: d, h; Fig. 3: d. h and the 
abstract explains that force field vectors are derived from a training set in order to match 
two sets of point data, ishida et al. is further relied upon to teach shifting the second 
Image (measured) to align with the first Image (template) (Ishida et al.: Fig. 4E-1: 4040; 
col 2, In 33-37; col 3, In 32-35; col 10, In 50-67). 

Applicant further argues that Ishida does not deal with discrete points; however, 
Applicant's arguments are not well taken. Wang et al. is relied upon to teach defining 
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force field vectors to perturb points on one image into alignment with points on another 
image (Wang et al.: pg 7, abstract, In 5-7; Fig. 2: d, h; Fig. 3: d, h). Ishida et al. shows 
that either the template or the measured points can be used to shift and transform 
coordinates of one image to match the other image (Ishida et al.: Fig. 4E-1 : 40; col 2, In 
33-37; col 3, In 32-35; col 10. In 50-67). Ishida et al. also discusses values of pixels, 
which are discrete points within the images by definition (Ishida et al.: col 10, In 50-65). 
Therefore both Wang et al. and Ishida et al. teach manipulating discrete points. 

Applicant further argues that Wang does not teach repetition until convergence; 
however. Applicant's arguments are not well taken. As shown in the first Office Action. 
Ishida et al. teaches repeating the iterations until a set conversion point has been 
reached where a narrower histogram of pixel values is reached (Ishida et al.: col 10. In 
1-26). 

Applicant further argues that Wang does not teach one-to-one point matching; 
however, Applicant's arguments are not well taken. As shown on page 9. col 1 , In 19 - 
col 2, In 7. Wang et al. discusses the method proposed by Davatzikos and Prince which 
deforms boundaries in one image based on a one-to-one mapping they established. 
Wang et al. further discusses how his method also uses intensity information meaning 
that he uses both the intensity information and the one-to-one mapping. 

Applicant further argues that Bove Jr. et al. does not teach many-on-many point 
matching; however. Applicant's arguments are not well taken. Bove Jr. et al. teaches 
mapping small regions of images corresponding to slices which are defined as a "series 
of picture elements, or "pixels." arranged in discrete locations on a planar grid" (Bove Jr. 
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et al.: col 3, In 40-42). Each pixel has coordinates which define it as a point. Therefore 
Bove Jr. et al. is teaching matching these small regions which are made up of many 
points against other regions (Bove Jr. et al.: col 5, In 33-57). 

Applicant further argues that Strom does not teach acquiring measured data 
representing a set of probe point locations; however, Applicant's arguments are not well 
taken. Strom teaches measuring the locations of the touch down points of the probes in 
three different directions (Strom: col 7, In 5-16). Therefore Strom has met the claim 
limitations that he has acquired measured data representing a set of probe point 
locations. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Janet Robbins whose telephone number is 571-272- 
8584. The examiner can normally be reached on weekdays from 8:00am - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marc Hoff can be reached on 571-272-2216. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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